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Abstract of WO 0104682 (A1) 

A design for inspecting specimens, such as photomasks, for unwanted particles and features such as 
pattern defects is provided. The system provides no central obscuration, an external pupil for aperturing and 
Fourier filtering, and relatively relaxed manufacturing tolerances, and is suited for both broad-band 
bright-field and laser dark field imaging and inspection at wavelengths below 365 nm. In many instances, the 
lenses used may be fashioned or fabricated using a single material. Multiple embodiments of the objective 
lensing arrangement are disclosed, all including at least one small fold mirror and a Mangin mirror. The 
system is implemented off axis such that the returning second image is displaced laterally from the first 
image so that the lateral separation permits optical receipt and manipulation of each image separately. The 
objective designs presented have the optical axis of the Mangin mirror image relay at ninety degrees to the 
optica! axis defined by the focusing lenses, or an in-line or straight objective having one ninety degree bend 
of light rays. 
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in i i-m-rm i <r>mm<nMm t mm^ m 2 otas 2 0 5 1±# 

m^2 0 5(i, -jS/'f * - ^ttfflSr^or (> J: < x XiiCCDXf* 
[0 0 5 7] 

[0 0 5 8] 

*j-LT> #^{cft^btr^^>o £ !9 ftv^Jtfi, Jfy xfi-m^K^tztb, X«) 
^§^^lcMLT«:Mft-e#^o #lx.(£> 1 4 0 nm«t <9 V^l&a*, 2 

oWf4i£ff-;W3 0 0 nm04^&:ftK&v>T^t£-?&&o ib^*fr*clt, X 

o^i6u(i> p^£*i&i£fi-(^ mum, v-*fiinmm, 

>^^'J77>^ (sample clearance) (Dtz&iz^ftmmMtf'&^tZtiZ 
, 'J y 7 ^ > X t L TXIi 'J v ^7 7 ^ y a a 1/ - y a > Cfcv>r, X(± 

[0 0 5 9] 
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(29) 003-504687 

5^#3R-*fflv»*, ffi*)>IL<£>0. 7NAO*^f-ft'/h , J-^*H*ll'>^3 

[0 0 6 0] 
[0 0 6 1] 

i^;i/«3 o o oi^ox^^m ajfi^nflu&XJijaaat^jtw^t-iB 

j£{±, i^;l/^iiHSt-r*ffl^WJfl:fflR-C**o %<T> V >X 3 0 2 t& ? 

, iE01xVX3 0 3 OUiT&K* «3 n AOWVX3 0 2;RO r jEO WxX 3 0 3 tf, 
JE<DU>XWM<DU>X<D<!f)l'-73 0 1 £tT^&1"3o lEOflff V > X 3 0 4 

0 5tf*E«S*L& 0 01 O/h^^TO^ 9-3 0 5 ati> 3fc£3te3M*fc*frL-C 9 

[0 0 6 2] 

3&tfeftt±#:U. H30l6»tcfl:11-*-* , ^>5'ir>'5 9-3 0 6lwJitpo 
o 7>y^57-3 0 6(i> 02O/h$^¥ia«f«?3EL5 5-3 0 
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(30) #£2 0 0 3 - 5 0 4 6 8 7 

[0 0 6 3] 

»5iIL57- 3 0 5 bKti, &2<Dft&]s>Z3 0 7«<o ?fcti> 
TC^t^f^**^^^3 0 8 *-eittfo -Oft^^lx^X^^-T'S 0 

[0 0 6 4] 

5 - v * 7 V (Schupmann) ? 7*<0l£ft-Oj£ffl t£*<0g£ft} 

It-WtLt 2 oolg^lj^^tit^o ASK (ffiKfcfcfcv* : o b s c u r a 
t i on) j&q£fi£L£v>£fc <b. ffi*t^^^v^ffl!g^lT^^>o W^OfiJ*^ 
/h $ fcflf •) t S 9 - 3 0 5 (DML^Wim, fllthi£&i£7C$?)-7 >y»5 7 
-3 0 6, ^^vX7 1 AF t 3(7)2oco4 5 r^t<7) ; ^ ; £<7)^*"C^^o 
[0 0 6 5] 

jfe^MdoAK*5fe*-*"*fe*t-% 7 ,, JXA±-C«ffiJKOftJKSr»< (polish) £ 
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(31) 1$5?2 003-504687 

[0 0 6 6 J 

$rvXxAHi6tn1-^-t^«t »K W^fP-fe (secondary axial color) Xfiflt 
JKfe (primary lateral color) <D^-f *LjHC*t Lt, |Kt|-frftjE-*-&1!gft4*$! 
ffiStl&o tt/SC-feW:, >>a^^ (Schumpmann) ata^Hiti-* <> t 
, y>y>>?7-f^3 0 6 OjEOJSflr^ i: U> X<D1E<D3) t<Ds*<7 > XZM 
2>Z\tlz£l), fimvyXta LU^iE^tL^o 2 o«l/>X3 0 4M"3 0 
7 ^WflRofiffi-Cttffli-* i «t "5 , fltfSEfUfeS. W^feOM^O^jE^W 

^7-30 6<7)Rtttt^7>^-eo^r^ix>x^#^ N i/>x^-7°3 o i 

fc> lit U>X3 0 4 t, »l<0/h$4iff*)3gt^5- 3 0 5 at, 

57-3 0 6 ^ £^ir 0 £O^jf0feO/^>;*&S5t&;fr?&(i. 0 4O«fc-9U 

£j££*L& 2-D(D^mitRV2-o(D^m^muyX3 0 4X0*3 0 7^v*x 

[0 0 6 7] 

l/^XttJH-tt->«J *T**^o 15 7 nmj£SoafeS-eO'ffiffl*Bfl<Ji:1-*ra*5lO 
i^W-Cii, SfS^U^X^liC a 1 5 7 nmOtft-eit Mx.lf 
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(32) 2003-504687 

[0 0 6 8] 

&-feJRMl±, tt^fe^^W^fDfe, «^-feS.W^fPfe> 3»J|XM (spherical 
aberration) O-feii^ SWavOfell^tU^,, ##&HJ3Ki3V>-Cf±> 

HI 3 co^tf-tc^-r^IEOttlfe^^ (contribution) 

i><d<7)£i{z, vyx^ti^mm^, tmizmitLfzm^&mt-tZo 

[0 0 6 9] 

1/>X3 0 8 t^it$tL^.*ta%Xli^#3 0 9 (H^-f) <D%M t^^C, 

±.<Dfimmmtfmz%mt)i:&^K MMi%m&i$L&mm*nmz't2> 0 o. 8 
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(33) 2003-504687 

[0 0 7 0] 
[0 0 7 1J 

o m3<Dfs^iz&tfz&m%&i&-&<o&m±, z<Dmt&, ^<o^^f 

itv^rAC ^|Ei" 4 Mfl£ * JWRi" & - <!: & & 0 -tL^Oj^L v #M 14 ^ 
[0 0 7 2] 

0 5 1', BMSE^O**-!^ 0. 7NA, ftfftSgfe &tmi££*l&V>l£ 

fetttiU tt£>fe0. 2 5mmH0. 7 5 mm^JlTtflF, iSIHi, 192. 8 
nm^?) 19 3. 8 nm<01 n m^it^-f^o ^^K^IfciH^^W-r-*- 
?£^l^1"o m 5 Citv^fAOttili, S5#ctt'fe-Clife<> feOilXMo 
TAJIK S*L*o flJOj&fcnTircabtK c:o*gr#Kti> *ffl7jk<7)1k 

[0 0 7 31 

H 5 IZTF-fX -9 l/-fx^;v^ifOi7.;^li^ x^;^!5 0 0 0 ( 

Win 5 3 0 U >XMW 5 3 0 % 1 V >X 5 0 1 

5 0 2 \ WX^T 53 1^ £*UC«<, ^3l^>X503<b, % 

4V>X5 0 4 t, i5 1/>X5 0 5 t, £fltx.*o i*;i/3ri±. W^Xffi?ij5 
3 0 K^oT, W^>X5 0 6 ^|fiJ^oT**?>tL, iO«ffl/>X5 0 6 it 

>xiz, ^*)is**/bz%VTi)i&Ls. i 7-ximMmm, cl 1 
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(34) #$2 0 0 3-5 0 4 6 8 7 

RltLl/>X5 0 8 /hSfctfr OilLS 7^XttRtt£E®0#2 0»# 

, *#WUli#2 57-510 ^|fi]lttMi"o 
[0 0 7 4] 

::«l/>X5 3 3li, f Hltl/>X5 1 Uf2W^>^5 
1 2 t*mx-&o S»l/^X5 3 3i»^ 7fc{i> **W>XEyH5 3 4^i^i^ 
*l> CO*3fe^>Xffiyij5 3 4(±, ^li*I/>X5 13t, *2«*1/>X5 
1 4 fc, #3*ftl'>'X5 1 5 fc, *4**W>X5 1 6 *5**U>X5 
17t, »6**1/>X5 18I:, *7i*U>X5 1 9i, tfcSSfl 
-StTOi®5 2 0li> 0 5 K0^LTv>£v^ 0 5 0|6] § tri5v>T^ 
1/>X5 0 OO^&fiJtc^fi-r^o 4&#{3^7c*K 05<W^V> 

X5 0 0 £iIUTRItU JH£ft&o d^ftfe*)^ 7fc^*^<±> 
TjliftU 05 IC^-fi a lC^^ibfe^i:^V'>'X5 0 0 £»o Titii LT 

[0 0 7 5] 
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(35) 



^2 0 0 3 - 5 0 4 6 8 7 



lnm©#tt«iU 19 3nm©iftfitfaW«. 



mm 


4^1 








OBJ 










STO 


MBX 


-32.038 






2 


81.983 


5.000 




501 


3 


18.305 


4.216 




501 


4 


-27.049 


5.000 




502 


5 


-61.738 


33.261 




502 


6 


1276.054 


7.000 


S^J* 


503 


7 


-83.831 


0.500 




503 


8 


79.482 


8.000 


is*)* 


504 


9 


-229.250 


1.000 




504 


10 


47.191 


7.000 




505 


11 


138.080 


66.471 




505 


12 


14.544 


4.000 




506 


13 


514.189 


7.697 




506 


14 




0.000 




507 


15 




-77.947 




507 ' 


16 


50.786 


-8.000 




508 


17 


139.802 


-22.299 




508 


18 


32.934 


-8.000 




509 


19 


60.774 


8.000 




509 


20 


32.934 


22.299 




509 


21 


139.802 


8.000 




508 


22 


50.786 


77 .947 




508 


23 


$mx 


0.000 




510 


24 




-3.500 




510 


25 




-2.500 




510 


26 


-50.929 


-5.724 




511 


27 


-41.159 


-1.814 




511 


28 


302.166 


-6.000 




512 


29 


24.557 


-48.713 




512 


30 


544.674 


-6.500 




513 



31 


89.379 


-30.822 




513 


32 


-90.727 


-12.569 




514 


33 


-64.505 


-6 .000 




514 


34 


-233.637 


-8.000 




515 


35 


83.534 


-0.500 




515 


36 


-92.578 


-5.679 




516 


37 


1208.052 


-0.500 




516 


38 


-50.386 


-5.8316 




517 


39 


-146.956 


-0.500 




517 


40 


-30.274 


-5.971 




518 


41 


-56.351 


-0.500 




518 


42 


-12.744 


-7.155 




519 


43 


-12.195 


-14.453 




519 


44 




1.68E-05 






IMA 











^Jx.lt 5 0 10iI2(i> 8 1. 9 8 3 5'J^-h;VW^tU U> 

Xli5. 0 0 0 5 y v fr<nmz-?$>2>o u>xm=f-5 0 l<7)m.W 3 it, 18 

. 2 )i«Dmm-$>z> 0 
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(36) m& 2003-504687 

[0 0 7 6] 

IU6J4, ffl^|4^|I1^7t|t3b^ 0 6(4, 2ooM^ffl^ 
Tfifj£$*i&, <9jgL (folded) jJ^f-ftT'h'J'^itft^t 

x.<b*U CL*l£>WV>X££>ML (achromats) (3l~^o BI6 0»fiStli, 193 

[0 0 7 7] 

0 (H^-tf"f) *»e>fe»fCJti»*6 0 0 fcJglt<b*LS 0 *Mfe3U 0 0 14, V> 
Xf£6 3 0 ;<Ol/>Xilii 1 U>X6 0 1 fc, %2 U>X6 0 2 

i3P>X6 0 3 t> $41/>X6 0 4 i: % ^5V>X605fc, ffl 6 1/>X6 

0 6 b*&A,X%2> 0 ^^;l'^r-(4U>X^6 3 0 t:icjTtllfV>Xt6 3 1 
^7* -^llg^^X^ii, »7U'/X6 0 7 i*8I/>X6 0 8 

^9U>X6 0 9 ^ $101^^X610 h £^A,-??£&o f£ 8 U>X6 0 
8t, il 0 1/VX6 lOtli, 7 7ft*;^/'7A (CaF2) T?»lS$ittv»4o 
:«V>Xff6 3 1li, 3fcx.*>U* f -*:fclO/JxaWT «9 jg L (folding) 5 
9-Xi4g:StM6 1 1 KJ8llt3-g\ £0/JnM*It«L3 9-&#fr®i4 N V>X6 

1 2^>y> (Mangin) ?7-6 13 i: &HB#t £-£<5>o 
**-(4, v>v>5 9-6 1 3 CiotR|f$*itV>X6 1 2 KMStU /M! 
«f«3jSL5 9-X(4R#tffi<0»2<0»^ #KH2 5 9-61 4~*Wt&o 

[0 0 7 8] 

7t(4. ^20tJf »9iIL5 9-6 1 4-CR|*$*LT, $2«^>X^6 3 2 
KM*)> ^ Of 2 O W 1/ > X^lii 1 ffi^ V > X 6 1 5ti2|Sfl/>X6 1 
6 3^fV>X6 1 7tmt4S, il^>X6 1 5TO3^ 
1/VX6 1 7l4$.2rfc 7 ^t#^>^T-«£;ft,&o Um^>XW6 3 2 
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(37) # S 2003-504687 

2ts |57*-*y>^l/>X6 2 3 i *^ts o *iMM& (specimen) 3?Ji^ 

[0 0 7 91 
[^2] 
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(38) 4**2 003-504687 

3 2 nmOftimtt?* 1 9 3 nmffl^D&U&fc© 



m 










31 




0.000 


— 


613 


OBJ 




im*. 






32 




-3 .500 




613 


STO 


M&k 


-32.204 






33 




-2 .500 




613 


2 


-101.014 


3.000 




601 


34 


-26.228 


-2 .500 


CaF 2 


614 


3 


25.381 


74.761 




601 


35 


12.608 


-0.102 




614 


4 


-29.809 


5.000 




602 


36 


12.417 


-9.995 




615 


5 


-31.309 


1.000 




602 


37 


-34.270 


-2 .110 




615 


6 


183.355 


7.500 




603 


38 


70.277 


-2.000 


CaF 3 


616 


7 


-109.361 


0.500 




603 


39 


25.599 


-36.553 




616 


8 


99.287 


7.000 




604 


40 


-139.138 


-7.000 




617 


9 


-250.439 


1.000 




604 


41 


75.025 


-63.911 




617 


10 


50.010 


5.500 




605 


42 


-347.832 


-6.000 




619 


11 


118.693 


3.882 




605 


43 


-60.817 


-6.000 




618 


12 


-216.754 


4.000 




606 


44 


-125.144 


-9.000 


y'J* 


619 


13 


127.307 


44.956 




606 


45 


146.610 


-0 .500 




619 


14 


28.389 


24.000 


v-'J* 


607 


46 


-69.321 


-9 .000 




620 


15 


7.676 


0.683 




607 


47 


482.420 


-0 .500 






16 


12.387 


3.000 


CaF 2 


608 


48 


-44.275 


-10 .217 


V J 73 




17 


-10.095 


0.475 




608 


49 


-474.223 


-0 . 500 




D£ 1 


18 


-8.982 


5.497 




609 


50 


-19.707 


-10.437 






19 


8.000 


0.093 




609 


51 


-30.002 


—18.250 






20 


8.069 


3.000 


CaF 3 


610 


52 




3 . 14E— 05 






21 


-9.002 


5.673 




610 


IMA 










22 




0.000 




611 












23 


M&k 


-94.049 




611 












24 


60.160 


-8.000 




612 












25 


158.201 


-20.471 




612 












26 


34.636 


-8.000 




613 












27 


65.450 


8.000 




613 












28 


34.636 


20.471 




613 












29 


158.201 


8.000 




612 












30 


60.160 


94.049 




612 













[0 0 8 0] 

fcv\, iC-eoBB^*— S.#!!B-r*Llf, Sff#»Ho 
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(39) #£2 0 0 3 -5 0 4 6 8 7 

[0 0 8 1] 

9 0 JgT tltzJ-tZ (90 degree path) ^l^^Xg^Mf/MSCPP 
U:i#ltU>o ftot, 9 OJEf 

L#4 B #2K % $c*) (aperturing) ^\ 7-'Ji7^^J V^MII 
(pupil plane) >j * - > $tLrv^v^«tcE«$*t* 0 

^ flit, ^»)^7>f)^mnMIt^So £<bK, ®®rt ? n<,M-b 

Ii7-Vi7^;v^^$^f Kfij^tio 
[0 0 8 2] 

h 7 $ tiz> , <Dmtmmt, > v > ^ 9 - 4 * - v *) 1 f^h 

v*fc>f V9>f >;£t4X h 0, 7NA#*"rV V ? i'^i^U 

ZtifrnuyX&s *?n>t*vm>frtbirintu£, %A,hW?t<otzib<D&mv 
4:#fc*v»*&£\ E^W-J: f)/h$v»3-7 (coma) Ot^ttLf o 0 <S'C> ( 
decenter) Xti«#- (tilt) LfeK*SrM«R* LTffiV>*ll4\ *#t£f4<fc «9 

(bend) * itlkOl^Xtt, H^ttfcS 1 L < ttft ">^ri 

0 1^ jgcO-^v~'J^7'f V >y<Dtztb\zmtZ*ix^Z> 0 z<DWMlt, 
J-hZtitzMmz&t). -£<Dtz*b, *t3fe& 07-'Jxffi & o HI 7 
K33V>T14, *f»(40.25nun/6^ 0,75nm/iltW^'b8lt$*U flfcjfcli, 192.8-1 
93.8nm(C*j-U 1 nm0^it*S^^ri"^o 
[0 0 8 3] 
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(40) 4#«2 0 0 3 -5 0 4 6 8 7 

-id 7 0 0 0 (BtjW) 3&»G>*MM*7 0 OlzfemZtlZo *ftf^ 7 OOli, $ 
lP>X7 0 2 t, ^lftSU>X7 0 3 iWo CO^imSPl^>X8 0 3 

Iff *9ilt5 9-X<±RitMJi> iW-*7*-*'»^U'/X7 0 5^70 
6fc> -7>v>^7-7 0 7 tlC[B]lt$-££o -7>v>5 9- 7 0 7T^#t$tl 
, RoTl/^iiJ^-li, 7t-*v>yi'>X7 0 6, 7 0 5 &3t»U 

V>X7 0 8 fc7*-*v>^V>Xff7 2 0 SrSiftU i07t-*y 
^l^XSMij&l 7t-*y>^l/>X7 0 9 h> »27*-*y^^U^ 
710i, »37*-*y , /^l/>X7 1 It, |4 7^-*yyXU>X7 1 
2t, *57*-*yV^U>'X7 13i:, »67t-*Vy^W>X7'l 4i 
, i77*-*y>^k>X7 1 6 t *-£t>o (specimen) 
1 6^4$*$*^ Ztlb*m7 Kligl^L&V^ 0 7^17 0 OO^fllK 
@Efi£ft£o *J.*^^r-Ji^«*7 1 7^^7toTR|t§tLTEl7 0^^ 
K^&o B7©ii«§^y^fAdtf^t-7x^f-^lii3{:'J 

[0 0 8 4] 

m&mmfiC (da rkfied arrangement) Tit, }fcx.^;i^- {i, ® 2 (Cjf Lfc<fc 

i)i7<DitOi7 7t-*y>Xl/>X7 1 5 C|p]^9 0 dO«fc d &*fJ&-Cti 
, 3tx^;v^-(iy^f Ai:IotIiU "7yy> 5 7-7 0 7C^:^ M 
11/>X7 0 2 Srj87fi1-*o 
I0 0 8 5] 

I7«tiii, mi7 o it, ^co^^-u^^-f ;v*>; 
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(41) ^2 0 0 3 - 5 0 4 6 8 7 

(defect) Cov>tOf^; >f XJt?)J#:*:K <fc ») , K«tit-7x 

[0 0 8 6] 
[S3] 

El 7®, 1 nm^tliiB&^f * 1 9 3 nmfflasjgfiSfig 



as 










31 -79.014 


1.000 




713 


OBJ 










32 44.790 


9.000 


^>U77 


714 


STO 




25.000 




701 


33 182.972 


1.000 




714 


2 


-222.386 


4.000 




702 


34 22.072 


20.822 




715 


3 


-28.670 


40.503 




702 


35 36.911 


11.529 




715 


4 


39.160 


2.500 




703 










5 


177.023 


10.000 




703 










6 




0.000 




704 










7 




-98.015 




704 










8 


-320.423 


-6.000 




705 










9 


149.893 


-142.852 




705 










10 


58.250 


-8.000 




706 










11 


210.014 


-20.290 




706 










12 


41.193 


-9.000 




707 










13 


81.848 


9.000 




707 










14 


41.193 


20.290 




707 










15 


210.014 


8.000 




706 










16 


58.250 


142.852 




706 










17 


149.893 


6.000 




705 










18 


-320.423 


98.015 




705 










19 




44.416 




705 










20 


70.917 


15.000 




708 










21 


48.487 


83.467 




708 










22 


326.205 


11.000 


*>y* 


709 










23 


-86.355 


83.991 




709 










24 


235.491 


9.000 




710 










25 


-111.089 


10.357 




710 










26 


-58.901 


4.000 




711 










27 


-3728.698 


89.493 




711 










28 


45.959 


6.365 


*>y# 


712 










29 


41.432 


9.332 




712 










30 


-739.118 


6.000 


->y* 


713 











(42) ^2 0 0 3- 5 0 4 6 8 7 

[0 0 8 7] 

m 8 \zm-r% 6 oiiiiit m i izm Ltzm 5 o$Mii:»ti>^ 15 

7nmtf>$fcSfcflbfrffc£ft-rv*&o &1R (fused) y'J*OftD 

\Z7 vili]fri'?7 2**&m-tZ> 4 9##^>3EJe*5l*i**o 193nmtrOv#HlvV 
#<9/l#fSp (index) {4, 157nmTW7 y ft* ^>"7 AOJBtfr^ (index) Klii: 

A^ra— mm*. umxn<^±^^^.^\^^^o t^t 

ftT^fb, 157nm^0 7 yffcfc^v^AO^Hfc (dispersion) (4, 193nnrC08l»r> 

WfrbQ.25mfrbQ.75mi2tfmZtl* CLOflftSJi, 156.75~157.25nm^<b0.5nm 
[0 0 8 8] 

0 8C^t±9i:, ^^;v^-(4 N x^-18 0 0 0 (H^-f) 

w-mztitws 0 1 »^8 ooit hi u>x8 0 2 tmiumvy 

X 8 0 3 t Z^tto i^lMl/^8 0 3(i, ^^;w^f-*/hS«f »? iSL 
5 9-X<4RMd5 8 0 4 K|6]ij\ CO/hfflflrlJilL* 9-X14R3W4* J-*^ 
^-^7t-*y>^V>X8 0 5, 8 0 6S.rF8 0 7 t, ?7-®8 0 8 J:(: 
rfiJtt-2»o 7fei^;W^-(4, 5 7-I8 0 8r~fcmLXMZft. V t-Uv^W 
>X8 0 7, 8 0 6 ^ 8 0 5 *$g« U SfcO/hMW <9 L <9 -XJ4RMM 8 

0 7fej.^;v^-(4, fit, mSPl^>X»8 2 0 *5£«L> 
1/>X»J4, *ia»U^X8 0 9 t£2imu>X8 1 0 i:»3tlSl/>X8 

1 1 fc£#tr 0 WLT7*-*y>^W>'X^8 2 1 £iS«U 1\<D7 
ij*s>ywXm*^ ^17t-*y>Xl/>X8 1 2t, *27*-*y>7 
U>X8 13fc, i37t-*y>^W>X814i:, »47*-*y>/l/> 
X815fc, #5 7*-* v>^U>X8 1 6 h£<£tro JWfeflU* (specimen) 
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8«^t:I^o 1 7^<b<«fi> -T-C(c|17 0|S5^«?F^-e 

[0 0 8 9] 
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10.000 
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-6.000 


CaF 2 
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-7.000 


CaF 2 
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-7.000 


CaF 2 
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7.480 
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7.000 


caF 2 
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7.000 


CaF 2 
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7.000 
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(45) #^2 0 0 3-5 0 4 6 8 7 

V^ 0 m9<Dmmt, 193^<b203nnHC@LTV>;E> o |9«l±, T'f fcf— Xp 
\Z 1 OCO"7 yffc^^v >7A^^£ & *>„ ^USH^-v 7 (intermediate image) iS 

W^ibO.aSmm^^O.ySmm/itt^Itt, ^<7)^(±, 193.3^<b203. 3nmO 
[0 0 9 1] 

o (iutjW) frbtt%>)&9 o o wm-rzo miRz/ms^mLtznm^m 

fflt^o »^9 0 0li, *ll/^X9 0 2 t, mtl^V>XS£9 3 0 ^ 

#u gnmsfw^xsm, miumu>X9 o 3 112^^^x90 4 1 

l±K%iW9 0 5 (-|o]tt> £<D/hM^L^ 9-Xl±R*W;iU i*/Mf-*"7 
t-^y>^U>X9 0 6 5.0*9 0 7 9 0 8 t^|fil»t*o ft 

i*;l^-l±, 7VV>5 9- 9 0 ST^ttStL-CM^U 
9 0 7 £0*9 0 6 &j8«LTJB€»K SfcO/MfUr "9 2 L 5 7-3HiRlt® 9 0 5 
#5&»*i* 0 *i^;V^-li-ett|f2MW>Xf 9 3 1 fcitaflU £<0#2«. 
»UVXIS9 3 1 li> *3«»WX9 0 9 t^4lSiI/>X9 1 0 fc> £5ft 
^V>X9 11 tt&tfo %\*-Zl,X, 7*-$i/>yu>XW9 3 2 tj&ML 
, :07*-*y>^l/>Xfl±, *17*-*yV^>X9 12^ ^27 
*-*y>^l/yX9 13h, »37*-*'»^>X9 14i:, fM "7* - 
*y>71/yX9 15^ »57*-*y , //l/^X9 16k, *67*-*v 
y^l/>X9 17^ %1 7 is>?UyX9 1 8 t Z^tto tt&M* (sp 

ecimen) X«® 9 1 9 ?&^3E$ *U &H 9 L&V>7^ H 9 Oi* 

©3i9 0 OO^HiJtcSSS^tt^o ft^*^- 9 1 7lc*>7t:oTRW 
0 9 <7)2tt^ 9 0 0 
[0 0 9 2] 
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527,763 


4.000 
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✓ 7 A( 
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17 .545 


5 .000 


CaF2 
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-65.290 


35 .838 
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-96.873 




905 


10 


-795. 110 


-10 000 


✓ v 


906 
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92 .663 


-199. 957 




906 


12 


64 .768 


-8 .000 




907 


13 


281 .874 


-14.019 




907 


14 


38.871 


-9.000 




908 


15 


80.B41 


9.000 


^ "7 — 


908 


16 


38.871 


14.019 




908 


17 


281.874 


8.000 




907 


18 


6 4 . 7.68 


199. 957 




907 


19 


92.663 


10.000 




906 


20 


-795.110 


96.873 




906 


21 




9.399 
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22 


-16.045 


2.000 




909 


23 


24.034 


0.217 
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24 


24.751 


4.000 


CaF2 
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25 


-16.515 


22.166 




910 


26 


38.990 


4.000 
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27 


41.231 


164.091 




911 


28 


1232.004 


10.000 




9121 


29 


-95.859 


1.000 
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30 


79.148 


9.000 




913 
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31 


-1367.718 


33.541 




913 


32 


-59.580 


4.000 




914 


33 


201.391 


45.680 




914 


34 


173.228 


4.500 




915 


35 


58.668 


7.500 




915 


36 


-127.932 


6.000 




916 


37 


-41.246 


1.000 




916 


38 


31.082 


9.000 




917 


39 


153.068 


1.000 




917 


40 


17.627 


12.491 




918 


41 


35.390 


11.566 




918 


IMA 
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l (single) te^&ft ttii-fBtJ fc^f LTV>£ X * 

x-f ■fa-7'l/>Xi:t^it ! {)-e^ 0 x*-r-f • ^-ri^X 
<7)fitJ&-C{4, ^&&te^f4, M££^-XW^X£fflv>£^ kr io-C#ib*i 

X- ^ . ^-;7'p>X£fflv^$)75 5 \ mTtc^7S.^8<7)^ife7TMfc t 
T/F$*i.& 0 -f ^-V7TM^m{i> ftii^&ftkx^? b^Mipslc^iE'fb^ 

[0 0 9 5] 

U 1 0^£*i&fll7<O3l»S(4, mm& (varifocal) «2o©i-> 

3>X-A^tLt, ^^M-f&'f ^-y»a-yi/>x-e*^ 0 

7*vXr-A (Ultra-Broadband UV Microscope Imaging System with Wide Range 
Zoom Capability) J k«Sftfc#B#im«08/908,247-e*oT, 

SWxX (^"7*W M 1 0 2 0 k, X-5 ^^#1 021k, 1ftbyfr-"7\ 
0 2 2 k^WI" &o ^f-vat'J-ril/'/Xli, £l yfX'V h l^Xl 0 
0 2t, *2W7 h V>Xl 0 0 3 tZ&tto X- 5 >^3M4, »U-A 
l/>Xl 0 0 4 i, |2X-Al/>Xl 0 0 5 k, i3X-Al/>Xl 0 0 6 k 
&-£tro tWWl 0 2 214, ^11^ > 1 0 0 7 ttttJSl 0 0 8 k 
0 ^O^Mii, X-^^^WCi&otSiU §I7^>K7tSJt7 

(refocus) k k <£> (C&ffi3l<7M£S£iI!g1-& C k *l£ 0 
3o<^ft$oWBIi l K^SftSo fe|g$oX-Afiti l o Hi, h-*;v 
<a£$#ft&$fi<, X- = >?mi 1 2 lliZiU>Xl 1 2 0rt*fc«$*lfct 

<7)k^^>o 4»wMf&^i i o 2m rmv>xi 1 2 ofrbtfna,ui 122$ 

X*<D Y — 9 £ < & •) , — £ i/>Xl 1 2 0*f» X- 1 12 lit? 
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(48) fS2 0 0 3-5 0 4 6 8 7 

OSggft(iS< Iftf&^l 1 0 3tri±, liP>Xl 1 2 0 ^fctfcffiffi 1 1 2 
2 tX*<DmMUM±£% *) ^ 1 2 Os&><bX-Af£l 1 2 1 tX~<Dm 

ittf/hfc^^o 3 8^c> 1 5 2fet-e<DU>i?<Dfem*&z.r, vxx-mc 
fctt^ZlfiW^X 1 0 2 O^^ffi&l 0 0 8 iWh-?/KOS$l±, 3 2 0 
nmfrb8 8 OmiX-mtl-Zo 3 OOV'/X^X- ^ >yyfr-zfl 0 2 1 fat' 
-e-tf>S&§(±£#T6 8mnrC£&o HI 1 2 <DW$.<DWL (pupil) 1 2 0 1 ti 

[0 0 9 6] 

[0 0 9 7] 
1^6] 
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m 1 0 IZfji Lfcl. 5 nm<D^tm*%t Z> 19 3 nmffl© 
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-77.915 
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-78.860 


2.000 
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1003 
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ivj o • 
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Caf 2 
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59.162 
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50.266 


4.000 
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124.701 


14.006 
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-687.986 


3.000 


Caf2 


1006 


11 


53.069 


470.445 




1006 


12 




1.000 




1007 


13 




1.000 




1007 


IMA 








1008 



[0 0 9 81 

-f *y ^^^Wlfif X— ^ >^v^.f-A (Catadioptic optical ly compensa 
ted zooming system with one moving element) J , Proc SPIE Vol.2539, pp.2 

35-240 tzmmzntzbotwr^Zo mm±, 22ot, x- 

$ yymi 22 It, 5 7- 1 2 0 6 ^ *2Itl/>Xl 2 2 2 fc. ttttS 1 
2 1 0 tSr^-tfo fcl— *W>X(i, -fiP^Xl 2 0 2 fcW:tt<=llVJ' 
XI 2 0 3 ii^^-tfo X- 5 y^fi, »1X-Al/^X1 2 0 4 312 X- 
il/>Xl 2 0 5 tm o fif^3EHti, X-$>^*1 2 2 1 Sr^irmi^ 
Xl 2 2 0fcX-r/^1221t^7- 1 2 0 6fc O^fcttK j&o 

[0 0 9 9] 
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(50) SS2 0 0 3-5 0 4 6 8 7 

2o«(O^J^\ HI 1 3 K^£*i&o ©te^X-AfiS 13 0 1 X- 
AP13 2 l^lIll^^Xl 3 2 OlCt-C^ifivMiS^^^o *Mtfrt«l 

3 0 2T*(i> X-^mtm 1 \Z=&V>X 1320 5^-1304 t« ( 
in between) IZ%2> 0 1 3 0 3fl±, X-A^l 3 2 1li, ^7-130 

4 KJfct£tfjiSW3:eK < & 0 i^M-eti. flF^{i, 6 Otert^ 1 8 0<§m±i: 

[0 10 0] 

H 1 2 2 0 1 li, *)7FLtzWJ&<Vi><7) t—Wcf&o HI 1 

[0 10 1] 
[fc7] 
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Ell2£mbfcl. 5 nmOSKMSfrT* 1 9 3nntf8<Z> 
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-119,986 


4.000 
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24267.100 


4.000 
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117.959 
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5.000 
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319.238 
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S/U* 
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1205 


±4 
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—4 .000 
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1204 
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0.000 
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0.000 
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0.000 
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6.000 
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4.000 
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[0 10 2] 

zmm, mm, mmi*'<-u -hk:k, ^m^m (principles) 
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[01] M3 6 5 nmVATKmtZifc¥4 *-V>?&Xtm%L&tSt 
[0 2] $fc£3 6 5 nrnm^tt^P-f^trffi^m-f^-v 

> «t tftfcsfeo -fife * 7^-? m "C *> & o 

[0 3] o^^^fijffl-raiffjjgu o. 7NA^f^ty> 

[0 4] -W*J*V\ y-izmm £ *tfc3fcj»*5 <fc >y>^7-^?» 
£3fc t tz KM<D 9 r- 9 fl'fl-fll * ^1- 0 -C * * o 

[05] 0. 7NA, gv>7-^>m^^^> »»'>'J*0*tl 

[06] y'J ZTfy yitiJi^'y^^mM LT A OffJWI* $ 
<b K j£ fclff i) ig l> 0 . 7 N A 77 * f* -f * 7* h 'J v ? tm^h * #1" & W <£>& g > 

[07] i|L-<0#9*#$-£ffiv>fc>f ^9-f fctiX M/~ bOO. 7 
[08] 7?ft*>^>tfAj&»fcfcrt$ii;fcV>X*ffiV»T, tSl57n 

[0 9] 2*D<Djf7 7\i$®*m^X&lE.^y Kffi* 1 9 3 n m^<? 2 0 3 
n m Jfcfc t fcW SHU O&fc* TFf 0 -C* & o 

[010] 7t-*^2^-ya >X— A *ffiv*fcW ^ -v^JffcTfc^ 

[011] /f'J 7* — A/uX— A*fl|v>r 3o«)||4*fllf^5*'Prt6i: Ltz 

[012] l-i-ya >:>fc^fttit{&X-A&ffiv>£>f >-^3BJ**** 

[013] ^tt«ttX-Atfflv>t3oo**if$S:iiriei: L3tWT 
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707- 



104- 



v Z 



707- 



105 
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7* h77^7 
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[H5] 
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[038] 



CO 
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[EI 9] 
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[Ml Q] 
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0 0 3 - 



5 0 4 6 8 7 



[HI 3] 
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(65) !Rf«2 0 0 3 - 5 0 4 6 8 7 

[HaH]'f)S13^6^19B (2 0 0 1. 6. 1 9) 
I^&MIE 1 ] 

Hi 

H2 —As vv>xut, 

buK* ^fUyf'Jy^^ X& «fc IK ^ ^ — £&*£-:b-£fc3fc3MfcaES' X r 
ttria^^T-V ^7'f U y » V>Xi3£V< 7-^M->7fAli, ftp. 3 



-65- 



(66) 2003-504687 

jc* JHf- fctfriB* 2 7^-^KU> XaS{Cffii-» 2#fl)jgL57- Sr-g-tr 

iflTlfi^ 1 < £ i> 1 ooi/^XH*, frfSH 1 7 4 —fr K 

l^Xg&(i^& < £ & 1 ooi/^Xi^*, frf5^2 "7 -f Kl^XgRti^fc 
< it lo<7>lx>-X£#^ ^2 7*-#*aH±<l?fc < t i> 1 OOV^X^* 

[ffi*^4] tt##3KIBIft<3«>*-rAUi3V>-<\ 

Hiriem— Bft/S? v vu&ti tfy v it* )v v 7 Afrh & & 

tfrE«rOiIL 3kx*/HF-*4 5JKJ: 0 v*A*T*f*) *-T*>X 

IftfSv^-rAti, 6 mm J: <9 v^7-^r >XtM A 9 >X £Jft#-f £ 

ItrlBvXxAti, 0. 7 fcifcx.* v^Ao 
[bS*^8] IS^l K|E|ftOv.*7-Afcj3v»t\ 
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[9f;fc3U 2] ^*t4t4^o-C, 

iijrigTfc^ ;v £r aca> # ttlEp ^ jte j. » ;w £ iff *) j£ L 5 v - tc «t o -cflf 

■T^y + ^^y-^x^^-CJ; (5 1 4 ^ - y^t,-f 2 >f ^ - 

im^m 1 3 ] 1 2 Kfsmo^&Kjsw-c, 
im^m 1 4 ] m&m 1 2 Kie^^icis^-c, 

mm 2 V > Xfflj £ |ft) »t * * r y -/ott;, ^ * - vl^ft^m * 4h LteflttS 
1 5 ] ff^H 1 2 USB«0^j£tCi3V»T, 

[m^Ji 1 6 ] n^gi 1 2 tcia«o^rife»c*v>T, 

HtflflU 2 U > X« (lip] It & X -f y 7> P, S*t fc*^ *K-*7-'Jx7a 
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(68) !|$« 2003-504687 

[llt&g l 7 ] l 2 Kfemo;£&K£v>T, 

jeo*iRi^e>sgfl[ L^ifijom^j^^^-r^siff v >x/ ^ 9 - 1 > 

T?**iT1ifefrtt¥g*»&-frSV'>Xffi-?&oT, TffigaJB3fU>X/5 9- 

mHOA 2 0 ] W^JI 1 9 CE««mT^oT, 

# l 7*-ii?> U>XUt^ 
% l 7-r — ^ KV'^xspt, 
#f 2 7 -f - ;w K V ^ Xfflj , 
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[»*JS 2 3 ) 2 0 tC|B«0*t«J3fe^-e*> o 

[IS** 2 5 ] 3f 1 9 Kf BflOitW*** fc£ v> 

2 6 1 If ^JR 1 9 lZtm<Dim%;¥& iZ$3\,*X, 
[Bt#*2 7 ] »^ 1 9 tC|E«©*t**^*H*V/*T, 

, mi 4 
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lff*«2 9] »#£2 8 KIEfW>*«fc:*JV»-C\ 
7*-#X&?T?fjll 7*-**^*:, 

3 o ] 2 9 KSBttogEH-c* o r , 

7 4 -)\> YV>XUt y tfrfBtfr *)ML$ fltfEJSiffI/>X/^ # 
2 7-f-;vKi^>Xi5t > $27t-*^i^ £31 &361tto 

M$£ 3 1 ] 2 8 tcis^o^e-e^ o -c, 

£2 iff OiSLS 5-t*oT, fitfifi/StfrW^X/^ ^-aw*^*;^-*^ 
itM, io^^;u^-^frlB^2 7*-/u Ki^xasteg* 2 

Iff IJ&L* 

[»*JS3 2] lt^JR2 8KSE*W>«rc*oTV 

iffie^i 7^--*7s#^(i, 4>&< t<> io<?)i/>xm> flail 7^- 

[W*^ 3 3 ] W*^ 3 2 fcfS**>Mfc:fev>-c, 

HlrI2#- O *T 7 7s ^ v 'J * £ <fc Xf 7 •? it * )V 1/ 7 A h £ -6 ^ 
•?frhm\**itz 1 o 

3 4 ] ft*JR 2 8 \z^M<Dmm.\z.^X, 

3 5 ] m^m 2 8 iztmnmmz&^x.. 
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(71) #*2 0 0 3 -5 0 4 6 8 7 

iw«i 3 6 ] w^ig 2 8 iztm<omm-&^r^ 

llif*:£3 7) »-f>-/^^TOot, 

[ft*^ 3 8 ] IS^Jl 3 7 Hl£ttO^«iCi3V^-C, 
frffiBSH^v^xAti, ^w&S^J:^^^ h;^it"|iM^*t> HlrlE^^T-V 

[ft^3 9] »*Ig3 8tC|fi^0^a(Ci3V>-C. 
im 0] IS*«3 7HIfi«0^©^i3V^-C, 

[ft**K4 2] w*jg4 i ufamo^s^^v^r, 
im^m* 3] w^4 i niE«<o»ittic*3v»Ts 
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< & 1 o^^-tf^©o 

^* 1^ — T- 

o 

Miam-O 77*7 v * £ * IT7 y ft * ^ -> * A <*> 1 o *<£tr ^ 

So 
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4 8 ] 3 7 KflB«W>*lfc*v>-C, 

4 9 ] 3 7 K|E*W>*«fcfcV>T, 

Aria*— otmii, vv y<b*^v^^«o i t , <^ i o a 

o 

ifcti loo^7^*rM<tO f lJi)l±<7)IlI$faM> 
0^60 1 offtS $ KtzW&V) V y X^^ts v X r- A o 
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O 
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